(19) 




fv\ JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 06315300 A 

(43) Date of publication of application: 08 . 11 .94 



(51) Int. CI H02P 9/14 








G05F 1/70 








H02J 3/24 








(21) Application number: 05123410 


(71) Applicant: 


TOSHIBA CORP 


(22) Date of filing: 27 . 04 . 93 


(72) Inventor: 


KANBARA ICHIRO 



(54) POWER SYSTEM STABILIZING EQUIPMENT 

(57) Abstract: 

PURPOSE: To improve the stability of a power system, by 
deriving the q-axis current of a synchronous machine 
from its terminal voltage and its output current, and by 
making the q-axis current a stablized signal. 

CONSTITUTION: The terminal voltage and output current 
of a synchronous machine 1 obtained respectively from a 
voltage transformer 2 and a current transformer 3 are 
converted by a transducer 41 for a power into the 
effective power, reactive power and terminal voltage of 
the synchronous machine 1 , and these are inputted to a 
q-axis current transducer 42. In the q-axis current 
transducer 42, first, effective and reactive currents 
are calculated, and then, the q-axis current of the 
synchronous machine 1 is calculated. In a stabilizing 
circuit 43, the output signals of the transducer 42 are 
converted from their stationary values into their 
deviation signals, and after their delaying, leading, 
and gain compensations, an automatic voltage regulator 5 
is controlled by their stabilized signals. Thereby, the 
stability of a power system is improved. 

COPYRIGHT: (C)1994,JPO 



42^ 



4Wi 




















P3S 



(19)B*B*IWf C J P) (12) ^ !f| ^ ffr & $J (A) 

^^6-315300 



C43)&MB ¥J$6^(1994)lUi8B 



(51)IntCl. 8 aglJIS^ JrW5SS#^ F I fttS^fiK 

H 0 2 P 9/14 A 9178-5H 

G 0 5 F 1/70 D 4237-5H 

H 0 2 J 3/24 C 7509— 5 G 



(21)fct5l!#^ 



C22)tdBJSSB 



!&8PP5- 123410 



¥^5^(1993) 4 ^ 27 B 



Mtlf# *lf# B#IW>lfcl FD (i5l) 



(71) SfcgIA 000003078 

i»;ii**m^E«JiiRr72#ife 

(72) &BJ# -m 
(74)ftJlA #a± e# *sn 



(54) i§m<r>&m w.j]%mtfeiti8im 



(57) 

q q **««E b 7 i: > WIS 






(2) «p3B¥6-3 1 5 3 0 0 



1 



So 

[0 0 0 1] 

S (J£*T> AVRiff*) fc«*ni-5«***l5Sfe^ia8 
[0 0 0 2] 

fcfc<D-e*>* 0 PSSf4»«E^SMK*Hfera««^*tt* 

Aa> = (AP.-AP) / (M 

bc>=fflMWL<o®m^mmmM (pu) 

A P. =«*AUA*flS (PU) 
AP=m£CAtttf} («*0 *ft (PU) 
M=9Hft«tt«* (SEC) 
D = H*tfJtt W^flMR (PU) 

T s r S 



(2) «#«sfni- (AP«t) 

(3) JS&SMI^ft-^ (A f fcHfri") 

sygb^ttiHite^<oiiflPiHSAo) (jefirffi^&oas'fttfw 

[*i] 

S+D) (1) 

[0 0 0 3] P S S <D*^fciai«10^l4 

20 5 -fey MeJUSlli »tf^S^ft^JRi) , iai»*RltbiT/"C 

@l»Sr3iS<o^*5i-CfcSo r<o[§H»<De*ll*f*(2) 

[»2] 



(2) 



1 +T s r S 

Hz) ^<ii-T^ s ^rttWT^^o< 9 fcbfcjaift* 
J*5H*NK J: 9 l»«»TsrSrigaui»^"CV^So V 
^vvy-fe*/ h0|»llftfflofc«#ttift*BMfll2it^J# 

««{HiKi2^aoT, *«fcy s ^^iaj»i3SraorA 

[0 0 0 4] 

W&HJW*ftv\^ 3Mta*Jt«W4K d^ffilcjErS 
k #BP S SfflAttm*»»k«*Bfl«©ftv^«*S:tH 

4v\> »«b/w^^r.<D<t 5{cmik't'2>m&<D— Wb L 

Kll<D«?^«TsrSr/J>S<"r*d^ P 5 S> * @»13<D*J 



40 



50 



[0 0 0 5]-^ Aa>W*SrSe^bfB*fcfflV^6» 
[0 0 0 6] 




(3) 




#B§¥6-3 1 5 3 0 0 



<Diat)i. *) mm®, a m&m* tax-? s q #««e 

ei * ain<5 



X, + x„ 

e q 



5 PWIfll q Wrftfclt i , f4, (3) r.*b&*«£ia 
{H-fb-TSt (4) 5£ifttK Hfc:-«<E>S!)Jgjai&$:£ a> t 

[»3] 



(3) 



A i = (- 



q 



b 



x e + X q 



co65) Ac? 



= (- 



b 



x e +x q 



to 



cos 5 



-) Aw 



(4) 



A i = - j (- 



b w o x 
cos o ) A co 



X, +X n 

« q 



iau e b 



X 



CO 



(5) 



A i , m-^-tt. A ffiS-ti 9 9 0 ftittt*ai*vfc«* £ ft JW#l4&}^mffitti;*> <fc ►> , W^l«SiE i „ t *82&««E i • £ 

-te*Bii^««Sr^#<-r'5^t-eAoi:l3«<OKl UfctiU qttHaJW V T9 9 >*X, X <9 , (6) iSSrffll^ 



i 



q 



(6) 



(X q *i p ) 2 + (e t +X g *i Q ) 2 




(4) 




#IS¥6-3 1 5 3 0 0 



z 



e 



Q 



t 



E 



(e,+iflXj 



2 



+ (Ip X q ) 



2 



E~ «T,*= (e~ + j X q i~ ) -7,* 



t 



(i d -Ji,) = {e t +jX q (i p 

• (i P + j i ft ) 



j i Q ) } 



Q 



e, i 



i 



+ ig X„ ) 2 + (i D X„ ) 2 



P ~q 



fc 



ftfete i „ = 



in<5= (X q +X e ) i t? 



b 



sind 



q 



X, +X 



P. = 

e, = qttm^y T^^lf^gffi 
X„ : q«iy7^^y^ 

i P : ##1®^ 

i , : mwrnffi 40 

e , : mmmttfrnE. 

[0 0 0 7] 

(PT) , 3l*fl«*iJc& (CT) X-$><0. taiE#^J* 
^SrtLTV^^,. SttSnWEEMffiKIt (AVR) T?i*- 



LTV^„ &*5> 411*®^ h 9 tf\ 42htq 

ttSiifthy^v^— f". 43l*^'fb[HlgS-efo-5o Lfc 
#ot, ^W^fflSrtftW1-.5i:s PT 2, CT3A> 

i? =. ~ ^41 k * o xm®m*} t imttBtxfmmm* 
mjsE(c^$H, rtte>iiq*amisKh7^^^^— ^42 

V^T(6) S;^T^-TlRl»3«Sqtt«»ti, Srlfffl-r^o ^ 
^•fklHlB&43T?(i- : e©m-^Sr^1iS^e>©(i^ft^- (A i 

x s p s s 4 (Dmtim-^ t vxAYR5^mm-r^c a 

VR 5 temmWffi^WZ k P S S 4 <DW^fi-^{CS<5V , > 

x, mmm&i£!&7 zmmb-tz*)-* vx*mm&6& 

[0 0 0 8] 3\ -fsje>^©j!lS-C«^l!j@*5^-t-5 




(5) 




!&m¥-6-3 1 5 3 0 0 



8 



m^\cmmm i sr-^tr a vr 5 <ommmnt mmmstv 

#n;iTl^ 0 ^LTAVR5SriibTI^I»i^lO#^m 
Jftfi^^ffiffiii^««^Px5^i:^J:oT, ©IKES 

[SI 1 1 



10 



20 



^ 7tP«rt), HUMS, l&Sm&lW^tt^Sr 
[0 0 0 9] 

[Ell] *»M^J:a«**ttft^bK11<D--||jfiffJ<D 

Ataxia. 

[S3] «*0«f3eft|llK**i-H 0 



[132] 




ipXq 




[133] 



,-10 

» 





f" 


f 


12 


,13 j 


— L> 




> 


















> 


Eft 


i 



AVR'v 



